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Layer analysis method for rock slope stability and the image
and spectrum of slide resistance factor
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Abstract: Bv using the geometric model of multi- DEM and referring to the hvpothesis of Bishop’ s simplified method the laver analysis method

for rock slope stability is presented. It is a three dimensional limit equilibrium analysis for rock slope. Further suggested are the conceptions of the

image and the spectrum of slide resistance factor to illustrate the unevenness of the stability of cataclastic rock slope.
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Fig. 1 The structure of Dongmiaojia slide
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Table 1 Factors of safety for whole sliding mass

( f 1 is the main friction factor of sliding face)

0 1. 136 1. 169 1.242
0.00 0.025 1.038 1. 069 0.135
0.05 0. 955 0. 983 1. 045
0 1.019 1. 049 1. 114
0.10 0.025 0. 931 0. 958 1.018
0.05 0. 856 0. 881 0. 935
0 0.903 0.929 0.986
0.20 0.025 0.824 0. 848 0. 900
0.05 0. 757 0. 779 0. 826

P f S NI R A A BERE REL [tan €] = ( f/
S tan € 1 f o SRR R R ) E 4 R MO R fvan € ] B, BT SREFE (99
T = 5 #58 4 £) P R A
%2 HPSEEE/, - 0.22, ¢ = 7 kPa B,
BERSRM2ENRERY
Table 2 Factors of safety for each block and the whole of

sliding mass( [, = 0.22, ¢ = 7 kPa)
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0 1.248  1.034 0.937 1.136
0 0.025 1.178 0.942 0.877  1.038
0.05 1.115 0.865 0.823 0.955
0 .113 0.925 0.837 1.019
0.10 0.025 1.050 0.843 0.782  0.931
0.05 0993 0773 0.733 0.856
0 0.98  0.817 0.736  0.903
0.20 0.025 0.931 0.743 0.687 0.824
0.05 0.879 0.681 0.644 0,757
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Fig. 2 Image of slide resistance factor of Dongmiaojia slide
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Fig. 3 The spectrum of slide resistance factor of Dongmiaojia slide

RUVEREAS IR S EN T 05 Y BT AT )5, 92BR LB
AN EINUZTITT Y- Z B REN 2%
FATT Y- Z BRI S T 2 i
(SRS E T2 ) B AR R0 (S 1E
Ki), WAER B F W7 (X Fim) Rk —
REN R e SR B R B, MR X 77 1 B
“HOW RM B K- X LR CPOm A¥GE R T
ERLEREA (X T 1) RasE i S .
DAL A A M SO BERE, 45 ¢ AN 2 bL
W RECIHEAN
K= (([W]i+ [T]i= [UL[f])[tan®]; +
[ ]ilf]i) /([cosa]i(1+ [tana]; x

[[dnqj_’-':/K’) (/Wj,+ /Tj,)[blna‘j;‘l'
W/ W]i+ [T];)[RMR];’ (9)
Bl

Ki = Zi (([W]i(1= [ ]i)+ [T]:)[tan ¥ ]+
[ ]ilf]i) /([cosq]i(1+ [tand,]; X
[tan ¢ ] /K ) ([W]i+ [T]i)]sina];+

W/W]i+ [T];)[RMR];| (10)
KT A BB S A AR i, [ 2] RoR[ 2] BFHL
RIS @ By Sz B EE 2 iz B .

“OAT YIS R B 5 V500 R e FaE v
REC M ERETR9), (10) P K 5R(5). (6) *
K A .(5), (6) i K kRS EE K09,
(10) FIH(S), (6) Ak B e it FA M K
TENK"  RHEATIEAHHSL

B3 Y = 0.23 .¥,= 0.05.N= 0.025 /MK
JE AR T S M B PO R EGE .

B 3( ) TR A AT ST S A B AR B
B RBGE; B 3(b) AAFEERT I AR Z AR, A3 3k
5 (M+ B) BT REGE; B 3( ) i%aX(2) tHE RS
BoaRmpii REGE . ZER T %A A A

R, 5 B R R O . 1 3(a) 5 3( o) bl
K1, PR VG 0 2 B R AE AT

5 %

(1) LLE S B RS RSIS) AL Tl 1 2 70 4 77 1,
RE 7870 i FH T 4% ol B 4% 95, ol &% ol 9 )7 2 (1) 45
G M DG, o 5 A 48 A0 T 1) 2 (R R D R 8- 4 B ) 2 5
B2 (6] o A7, VEHER ANEC IR . 3] LUK 25 Fh L
o] R AN 000 A1 BB, AN W3R 75 (0 35h ) iaae A0 i
DFEREATABIE . X R EME — M.

(2) B M J7 0 —Fh =4 i 0 W7 753k, 0 it 78
FAATRLRE S . B f3 2P R AR HLE 25
i, fE I s e A AR E TR R AN Y — M, R
RS 52 A AR B AT R LY

(3) XL A3k, BB 23 T AR AN [ 3 4 1) A
SEVE, R A 2 YA . AR SRk i 75 v ml LLE
HIX RSB —FFEL

(4) LUE S B R GONIERL K 2 4 87 5 V54 il
—BRIE . WIS U, H AT S ol 3 R e 4 i
%, BT LAECS N R A MY, 3T S A S R R G
. AYERRGEN —NEERET AN . &
A P Z TS I R G AR . v AR KB
by SR TR ) DhRE

SE 3k

[1]  Hovland H J. Three dimensional slope stability analysis method
[I]. ASCE J Geotech Eng Div, 1977, 103: 971~ 986.

[2] Chen R H, Chameau ] L. Three-dimensional limit equilibrium
analysis of slopes| J]. Geotechnique, 1982, 32( 1) : 31~ 40.

[3] Hungr O. An extension of Bishop’ s simplified method of slope
stability analysis to three dimensions| J]. Geotechnique, 1987,
37(1): 113~ 117.

[4] ZF&H. AP ANE S S TRBRE R RS
(RSIS) [ J]. 7 K22 2441, 1999, (1) : 25~ 28.

[5] Z&H. R0 e a ke s fr b R . DR MR
S HLRE L, 2000, (1) : 12~ 15.





